Mutations in two specific residues of testicular angiotensin-converting enzyme change its catalytic properties.
Chemical modifications of 2 specific residues present in angiotensin-converting enzyme (ACE) result in its inactivation, thereby suggesting that these 2 residues may be important for its enzyme activity. We directly tested this hypothesis by substituting Tyr-236 with Phe and Lys-154 with Glu in rabbit testicular ACE (ACET) using site-directed mutagenesis of the corresponding cDNA. Wild type ACET, the two single mutants, and the double mutant were expressed in HeLa cells using the vaccinia virus-T7 polymerase expression system. The rate of synthesis, post-translational modifications, and cleavage secretion pattern of all four proteins were indistinguishable. The enzymatic properties of the two single mutants and the wild type enzyme were also very similar. In contrast, the double mutant had about a 20-fold lower specific activity although its Km was only 6-fold higher than that of the wild type protein. The double mutant also had a 100-fold higher Ki for lisinopril, a competitive inhibitor of ACET, and was 17-fold less sensitive to stimulation by NaCl, an activator of ACET. These results directly demonstrate that Tyr-236 and Lys-154 are indeed critical for the catalytic activity, lisinopril inhibition, and NaCl activation of ACET.